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FOREWORD

The ever riding consideration in conduct and management
of aviation and maritime transport is to ensure safety. With the
growth of aviation and particularly with introduction of fast moving
jet-aircraft, this aspect is now of paramount importance. It is,
however, not perceived by millions of passengers that a lot of
investment, a large number of systems of equipment and dedicated
efforts behind the screen are required to enable them reach their
destination without any hazard. Thanks to the current progress in
technology, it is now possible to monitor and control all flights from
take of to landing provided there is enough money with the provider
agencies.

The subject of ‘Radio Navigational Aids’ has gone through a
process of rapid development over the past decades. Direction
during and Hyperbolic radio-navigation aids were in extensive use
during those early days. Primary radars were also developed to a
stage where reliable service could be given for control and tracking.
Development and use of VOR and DME constituted significant
milestones in provision of accurate and reliable enroute navigation
systems. Airborne direction finders working in conjunction with
ground based Non-directional beacons became an integral part of
essential airborne aids. With the advent of Instrument Landing
System safe landing during adverse weather conditions has been
possible.

The International Civil Aviation Organisation (ICAO)
established standards in relation to various radio-navigation aids.
The different types of facilities have been conveniently classified
under categories of (i) Long distance aids (ii) En-route aids, (iii)
Approach and landing aids and (iv) Airport-zone aids. As a result
of constant interaction amongst designer, sponsering agencies,
users and concerned International Organisation, system
development have made rapid strides producing a variety of
versatile aids such as Doppler VOR, MLS, Internal Navigation
equipment, Omega and Satellite Navigation system. In the field of
radar, Monopulse SSR techniques, data transmission capability
and signal processing advances have resulted in highly accurate
and versatile systems.

In the present textbook, the authors have covered a number
of the above subject starting from the very fundamentals. A separate
chapter deals extensively with antennas for Navigational aids.
Next, two chapters have been devoted to direction finding principles,



homing systems and ILS. Hyperbolic Navigation Systems including
Omega systems have been described in detail in another chapter.
Principles of radar and radar systems have been covered very well
in several chapters. Radar target characteristics have been
adequately described. The topic of radar clutter will be very useful
in understanding of the various responsible for this phenomenon.
The various techniques of radar signal processing have been covered
very well. The authors have included a chapter on various radar
system intended for different, applications including remote
sensing. On the whole, considering the extent of coverage and
excellent treatment of various subjects, this book is expected to
meet the long-felt requirements of a suitable university standard
text-book for students and a wide cross-section of user communities.

S.C. Majumdar

Director of Communication
National Airport Authority
East Block II, R.K. Puram

New Delhi-110066



PREFACE

During the last few years after the publication of the first
edition, new application areas of Radar System and Radio Aids to
Navigation emerged and led to phenominal development of these
systems in certain directions. Some of these areas include, Radar
Cross Section (RCS) measurement systems based on
instrumentation radars, dual polarisation Doppler radar at
millimeter waves for measurements of cloud patterns over an
airport, winds, updrafts and downdrafts in storms and dropsize
distribution of rain and hailstones ; Special Atmospheric Probing
Techniques. While all these were added in earlier edition, many
more new developments are being added in this edition also.
Chapters on Satellite Navigation, Vessel Traffic Management
System and Mathematical Preliminaries have been also further
revised, besides these new chapters on Atmospheric Radars (an
introductory chapter), Navigation and Modern Measuring
Techniques, Millimeter Wave Radars and Radiometers and Doppler
Radar Development and Remote Sensing Research have been added
so that the book may be useful to the R & D organisations engaged
in the development and maintenance of the systems and to the
user organisations like National Airport Authority (NAA) and India
Meteorological Departments (IMD) and Defence Organisations for
the maintenance of their operational systems in the area. Also
Review Questions and Multiple Choice Questions and Answers have
been added in Appendicies from the examination point of view for
the students.

The fundamental objective of the radio navigational aids is
to supply the navigator with data about speed of motion, height,
position and other relevant navigational parameters. The
techniques of finding these parameters have got utmost importance
to a Radio Engineer. Moreover, the security of navigation is ensured
by introducing certain special radio aids to detect for instance, an
impending thunderstorm, which may affect both the aircraft and
the ship, and microburst or windshear which prove to be hazardous
during the landing phase of an aircraft. The book has been designed
so that it can serve the purpose of professionals in the field to a
greater extend. The subject matter widely covers B.E., B. Tech.,
AMIETE, M. Tech. and M. Sc. courses in Radar Systems and Radio
Aids to Navigations. The M. Tech. course on Atmospheric Science
recently introduced in Universities is also adequately covered in
Chapters 10, 10A, 11 and 11A, which are discussed in Seventh
Edition for Modern Techniques and Radio Navigation.
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